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SHGHVWULDQ OHYHO RI VHUYLFH LV RI FULWLFDO LPSRUWDQFH LQ RUGHU WR LPSURYH DYDLODEOH LQIUDVWUXFWXUH DQG WR
JXLGHQHZLQYHVWPHQWVVLQFHLWLVDVVRFLDWHGZLWKWKHIDFWRUVWKDWDIIHFWPRELOLW\VHFXULW\DQGFRQYHQLHQFH
RIWKHSHGHVWULDQV

7KLV SDSHU GHVFULEHV WKH PHWKRGRORJ\ DSSURDFK IROORZHG IRU WKH GHYHORSPHQW RI D PRGHO IRU WKH
HVWLPDWLRQRISHGHVWULDQOHYHORIVHUYLFHDSSOLFDEOHLQ*UHHNFLWLHV7KXVLWILUVWDLPVWRSUHVHQWGHVFULEH
DQG HYDOXDWH HOHYHQ  PHWKRGRORJLHV WKDW KDYH EHHQ GHYHORSHG DW DQ LQWHUQDWLRQDO OHYHO IRU WKH
HVWLPDWLRQ RI SHGHVWULDQ OHYHO RI VHUYLFH DORQJ WKH D[LV RI WKHLU PRYHPHQW 7KH LGHQWLILFDWLRQ RI WKHLU
ZHDNQHVVHV WR UHIOHFW WKH *UHHN HQYLURQPHQW OHG WR WKH FKRLFH RI WKH PRVW DSSURSULDWH SDUDPHWHUV IRU
*UHHNFRQGLWLRQVDVWKHEDVLFLQSXWIRUWKHIRUPXODWLRQRIWKHQHZPRGHO7KXVWKLVPRGHOFDQUHIOHFWWKH
SHGHVWULDQ OHYHO RI VHUYLFH DORQJ *UHHN XUEDQ VWUHHWV LQ D PRUH DFFXUDWH ZD\ WKDQ WKH DYDLODEOH
PHWKRGRORJLHV

7KHSURSRVHGPRGHOZDVWKHQDSSOLHGLQSDUDOOHOZLWKRWKHUILYHDSSURSULDWHPHWKRGRORJLHVDORQJ
WKHVLGHZDONRIDQDUWHULDOVWUHHWLQWKHFLW\RI7KHVVDORQLNL)XUWKHUPRUHVLQFHWKHXOWLPDWHJRDORIWKLV
SDSHULVWRHVWLPDWHSHGHVWULDQOHYHORIVHUYLFHLQWHJUDWLQJWKHXVHUV¶SHUFHSWLRQIRUWKHTXDOLW\RIVHUYLFH
DQRWKHUVWHSZDVQHFHVVDU\&RQVHTXHQWO\DQH[WHQVLYHTXHVWLRQQDLUHVXUYH\ZDVGHVLJQHGDLPLQJDWWKH
UHFRUGLQJ RI WKH*UHHN SHGHVWULDQV¶ DFWXDO GHPDQG IRU SHGHVWULDQ IDFLOLWLHV 7KH LPSOHPHQWDWLRQ RI WKH
TXHVWLRQQDLUHVXUYH\DORQJWKHDERYHVLGHZDONSURYHGWREHXVHIXOWRZDUGVWZRGLUHFWLRQVLWRUHYHDOWKDW
WKHSHUFHLYHGTXDOLW\RIVHUYLFHRISHGHVWULDQPRYHPHQWVZDVPXFKPRUHLQDFFRUGDQFHZLWKWKHUHVXOWVRI
WKHDSSOLFDWLRQRIWKHSURSRVHGPRGHOWKDQWKHRWKHUPHWKRGRORJLHVDQGLLWRKHOSIRUWKHFDOLEUDWLRQRI
WKH PRGHO E\ WDNLQJ LQWR FRQVLGHUDWLRQ WKH UHVXOWV RI WKH FDVH VWXG\ DQG WKH DFWXDO FRQGLWLRQV RI WKH
SHGHVWULDQPRYHPHQWV
5HYLHZRIWKHDYDLODEOHPHWKRGRORJLHV
'HVFULSWLRQRIHOHYHQDYDLODEOHPHWKRGRORJLHV
$VLWZDVPHQWLRQHGDERYHWKHOLWHUDWXUHUHYLHZLQWKHVFRSHRIWKLVSDSHULQFOXGHGWKHVWXG\RIHOHYHQ
PHWKRGRORJLHV WKDW KDYH EHHQ GHYHORSHG DW DQ LQWHUQDWLRQDO OHYHO IRU WKH HVWLPDWLRQ RI SHGHVWULDQ
OHYHORIVHUYLFHDORQJWKHD[LVRIWKHLUPRYHPHQWZLWKRXWFURVVZDONVRULQWHUVHFWLRQV7KHEDVLFHOHPHQWV
RIHDFKPHWKRGRORJ\DUHGHVFULEHGLQ7DEOH

7DEOH%ULHIGHVFULSWLRQRIHOHYHQDYDLODEOHPHWKRGRORJLHV3LWVLDYD±/DWLQRSRXORX0HWDO2ZQHODERUDWLRQ
DD 0HWKRGRORJLHV 6\QRSVLV
 0R]HU'
7KHVXLWDELOLW\RIDURDGZD\VHJPHQWIRUSHGHVWULDQPRYHPHQWLVH[DPLQHG%DVLFSDUDPHWHUV
SHGHVWULDQFRUULGRUZLGWKSHGHVWULDQYROXPHEXIIHU]RQHYROXPHDQGVSHHGRIYHKLFOHVLQ
RXWVLGHODQH6HFRQGDU\SDUDPHWHUVURDGZD\FURVVLQJVFXWWLQJRIIWKHSHGHVWULDQFRUULGRUKHDY\
YHKLFOHV¶YROXPHSHGHVWULDQGHOD\VDWLQWHUVHFWLRQV)RUHDFKRQHRIWKHEDVLFSDUDPHWHUVDVWUHVV
OHYHOLVHVWLPDWHGZKLFKLVDUHYHUVHIDFWRURIOHYHORIVHUYLFHXVLQJDQXPHULFDOVFDOHIURPWR
DQGLQWKHLUDYHUDJHWKHVHFRQGDU\SDUDPHWHUVDUHDGGHGDVGHFLPDOV7KHILQDOVFRUHFRUUHVSRQGV
WRDFHUWDLQOHYHORIVHUYLFH$(LQUHODWLRQWRDJLYHQWDEOH
 'RZOLQJ5HWDO
7KHSHGHVWULDQOHYHORIVHUYLFHRIDQXUEDQVWUHHWEDVHGRQXVHUV¶SHUFHSWLRQIRUTXDOLW\RIVHUYLFH
LVHVWLPDWHG)RXUEDVLFVWHSVDGLYLVLRQRIWKHXUEDQVWUHHWLQWRVHJPHQWVEHVWLPDWLRQRI
SHGHVWULDQOHYHORIVHUYLFHDFFRUGLQJWR+&0FHVWLPDWLRQRISHGHVWULDQOHYHORIVHUYLFHZLWKRXW
WDNLQJLQWRDFFRXQWSHGHVWULDQGHQVLW\DV+&0GRHVGFKRLFHRIWKHZRUVWOHYHORIVHUYLFH
EHWZHHQWKRVHWZR)DFLOLW\SHGHVWULDQOHYHORIVHUYLFHLVHVWLPDWHGE\OHQJWKZHLJKWLQJWKH
VHJPHQWV7KHHVWLPDWLRQRISHGHVWULDQOHYHORIVHUYLFHIRUDVHJPHQWZLWKRXWWDNLQJLQWRDFFRXQW
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SHGHVWULDQGHQVLW\LVPDGHE\XVLQJDPRGHOZLWKWKHIROORZLQJEDVLFIDFWRUVRXWVLGHODQHZLGWK
EXIIHUZLGWKRQVWUHHWSDUNLQJVKRXOGHUZLGWKVLGHZDONSUHVHQFHVLGHZDONZLGWKWUDIILFYROXPH
SHDNKRXUIDFWRUQXPEHURIWKURXJKODQHVPHDQYHKLFOHVSHHG7KHQXPHULFDOUHVXOWRIWKHPRGHO
FRUUHVSRQGVWRDFHUWDLQOHYHORIVHUYLFH$)LQUHODWLRQWRDJLYHQWDEOH
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
7KHIDFWRUVDIIHFWLQJSHGHVWULDQPRYHPHQWVFDQEHUHFRJQL]HGLQWKUHHFDWHJRULHVVLGHZDON
FDSDFLW\HQYLURQPHQWDOTXDOLW\DQGVDIHW\FRPIRUW7KHPDWKHPDWLFDOPRGHOHVWDEOLVKHGE\WKH
UHVHDUFKWHDP/DQGLVHWDOKDVWKHIROORZLQJEDVLFYDULDEOHVVLGHZDONSUHVHQFHODWHUDOVHSDUDWLRQ
IURPYHKLFOHWUDIILFYROXPHDQGVSHHGRIYHKLFOHV7KHVHYDULDEOHVZHUHGHWHUPLQHGE\DVXUYH\
ZKHUHSHGHVWULDQDVSHFWVZHUHUHFRUGHGZLWKUHJDUGWRWKHVDIHW\WKH\IHOWLQVSHFLILFVSRWV
VHOHFWHGE\WKHUHVHDUFKWHDP7KHQXPHULFDOUHVXOWRIWKHPRGHOFRUUHVSRQGVWRDFHUWDLQOHYHORI
VHUYLFH$)LQUHODWLRQWRDJLYHQWDEOH

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DQHJDWLYHUHVXOWRQSHGHVWULDQOHYHORIVHUYLFH$VDUHVXOWSHGHVWULDQOHYHORIVHUYLFHLVEDVHGRQ
WKHQXPEHURILQFLGHQWV7KXVWKHWRWDOQXPEHURILQFLGHQWVFRUUHVSRQGVWRWKHSHGHVWULDQOHYHORI
VHUYLFH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LQUHODWLRQWRDJLYHQWDEOH
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
7KHH[DPLQHGURDGVHJPHQWLVDVVHVVHGE\XVLQJQLQHTXDOLW\IDFWRUVFOHDUGHWHUPLQDWLRQRIWKH
VWUHHWERXQGDULHVHQFORVXUHGHILQLWLRQFRPSOH[LW\RISDWKQHWZRUNEXLOGLQJDUWLFXODWLRQ
FRPSOH[LW\RIWKHGLVWULEXWLRQRISXEOLFSODFHVH[LVWHQFHRIVKHOWHUVWHQWVDQGYDULHGURRIOLQHV
H[LVWHQFHRIDEXIIHU]RQHH[LVWHQFHRIWUHHVDFFHVVLELOLW\WUDQVSDUHQF\DQGQDWXUDOSK\VLFDO
FKDUDFWHULVWLFVDQGFRQGLWLRQRIVLGHZDON)RUHYHU\IDFWRUDJUDGHLVJLYHQIURP YHU\EDGWR
 YHU\JRRG7KHDYHUDJHRIDOOJUDGHVGHILQHVWKHOHYHORIVHUYLFH$)UHIHUULQJWRDWDEOH
 *DOOLQ1
7KHH[DPLQHGURDGVHJPHQWLVDVVHVVHGE\XVLQJHOHYHQIDFWRUVZLWKGLIIHUHQWZHLJKWVZKLFKDUH
JURXSHGLQWRWKUHHJHQHUDOFDWHJRULHVGHVLJQFRUULGRUZLGWKVXUIDFHTXDOLW\RIWKHFRUULGRU
REVWDFOHVFURVVLQJRSSRUWXQLWLHVVXSSRUWIDFLOLWLHVORFDWLRQFRQQHFWLYLW\FRUULGRUHQYLURQPHQW
SUREDELOLW\RIDQDFFLGHQWZLWKDYHKLFOHSHUNPDQGXVHUVSHGHVWULDQIORZXVHUV¶FDWHJRULHV
SHUVRQDOVDIHW\'HSHQGLQJRQWKHFKDUDFWHULVWLFVRIWKHH[DPLQHGVHJPHQWHYHU\IDFWRULVJUDGHG
LQWKHUDQJHRI±ZLWKFRUUHVSRQGLQJWRVLGHZDONVZLGHUWKDQP7KHZHLJKWHGVXPRIDOO
WKHJUDGHVGHILQHVWKHSHGHVWULDQOHYHORIVHUYLFH$(
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
'HYHORSHGLQ'HQPDUNDQGEDVHGRQDVWXG\IRUWKHDVVHVVPHQWRIWKHVDWLVIDFWLRQRISHGHVWULDQV
GXULQJWKHLUPRYHPHQW7KHXWLOLW\HTXDWLRQGHYHORSHGKDVWKHIROORZLQJYDULDEOHVODQGXVHV
YROXPHDQGDYHUDJHVSHHGRIYHKLFOHVSHGHVWULDQDQGELF\FOHYROXPHEXIIHU]RQHZLGWKRQVWUHHW
SDUNLQJH[LVWHQFHRIFHQWUDOWUDIILFLVODQGLQIUDVWUXFWXUHZLGWKQXPEHURIWUHHVDQGQXPEHURI
WUDIILFODQHV,WUHVXOWHGWRVL[OHYHOVRIVDWLVIDFWLRQZKLFKGHILQHWKHOHYHORIVHUYLFH$)LQ
UHODWLRQWRDJLYHQWDEOH
 0XUDOHHWKDUDQ7HWDO
%DVHGRQWKHHVWLPDWLRQRIWKHWRWDOYDOXHRIXWLOLW\WDNLQJLQWRFRQVLGHUDWLRQSDUDPHWHUVVXFKDV
VLGHZDONZLGWKODWHUDOVHSDUDWLRQIURPWUDIILFREVWDFOHVSHGHVWULDQYROXPHDQGSHGHVWULDQV¶±
ELF\FOLVWV¶LQWHUDFWLRQ7KHHVWLPDWHGWRWDOXWLOLW\RIDVLGHZDONGHILQHVWKHSHGHVWULDQOHYHORI
VHUYLFHLQUHODWLRQWRDJLYHQWDEOH
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
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RXWVLGHODQHYHKLFOHYROXPHQXPEHURIURDGFURVVLQJVSHUPDQGGLVWDQFHEHWZHHQVLGHZDONDQG
WUDIILFODQH7KHPRGHO¶VUHVXOWFRUUHVSRQGVWRDOHYHORIVHUYLFH$)LQUHODWLRQWRDJLYHQWDEOH
 'L[RQ/
&UHDWHGDQGDSSOLHGLQWKHFLW\*DLQHVYLOOH)ORULGDDVSDUWRIDPRELOLW\SODQIRUWKHFRQJHVWLRQ
PDQDJHPHQW%DVLFFULWHULDIDFLOLW\W\SHSHGHVWULDQ±YHKLFOHVLQFLGHQWVH[LVWHQFHRIIDFLOLWLHV
WKDWDFFRPPRGDWHSHGHVWULDQPRYHPHQWYHKLFOHOHYHORIVHUYLFHPDLQWHQDQFHGHPDQG
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(YDOXDWLRQDQGFRPSDULVRQRIDYDLODEOHPHWKRGRORJLHV
,QWKHIROORZLQJȉDEOHDOOWKHDERYHPHWKRGRORJLHVDUHFRPSDUHGZLWKUHJDUGWRWKHIDFWRUVWKH\WDNH
LQWR DFFRXQW $ FRPPRQ FKDUDFWHULVWLF RI WKHPDMRULW\ RI WKHPHWKRGRORJLHV LV WKDW WKH\ZHUH FUHDWHG
EDVHGRQWKHFRQGLWLRQVRI86$ZLWKWKH+&0PHWKRGEHLQJWKHPRVWSRSXODURQH

7DEOH&RPSDULVRQRIWKHSHGHVWULDQOHYHORIVHUYLFHPHWKRGRORJLHVZLWKUHJDUGWRWKHLUFULWHULD3LWVLDYD±/DWLQRSRXORX0HWDO
2ZQHODERUDWLRQ
PDQDJHPHQWSURJUDPVDQGVXSSRUWIRUPXOWLPRGDOWUDQVSRUW7KHPHWKRGRORJ\FRQVLVWVRIWKH
IROORZLQJVWHSVDGLYLVLRQRIWKHFRUULGRULQWRVHJPHQWVEHYDOXDWLRQRIHDFKVHJPHQWZLWK
UHJDUGWRWKHFULWHULDRIWKHPHWKRGRORJ\DQGFVXPRIWKHJUDGHVRIWKHVHJPHQWVZHLJKWHGZLWK
WKHLUOHQJWK7KLVVXPGHILQHVWKHOHYHORIVHUYLFH$)DFFRUGLQJWRWKHPHWKRGRORJ\¶VWDEOH
DD 0HWKRGRORJLHV 9ROXPHYHKSHGELF
7UDIILFLQFLGHQWV 6DIHW\FRPIRUW 8VHU¶VDVSHFW
GHVLJQVWDJH
 0R]HU' 9HKYROXPHDQGVSHHGSHGYROXPH  %XIIHU]RQH 7DNHQLQWRDFFRXQW
 'RZOLQJ5HWDO 9HKYROXPHDQGVSHHGSHGYROXPH 3HGFURVVLQJV
ǺXIIHU]RQHRQVWUHHW
SDUNLQJ 7DNHQLQWRDFFRXQW
 /DQGLV%HWDO 9HKYROXPHDQGVSHHG 
ǺXIIHU]RQHRQVWUHHW
SDUNLQJ 7DNHQLQWRDFFRXQW
 )'27 9HKYROXPHDQGVSHHG 
ǺXIIHU]RQHRQVWUHHW
SDUNLQJ 7DNHQLQWRDFFRXQW
 75% 3HGYROXPH   
 -DVNLHZLF])   %XIIHU]RQHDFFHVVLELOLW\ 
 *DOOLQ1 3HGYROXPHXVHUV¶FDWHJRULHV
,QFLGHQWVSRWNP
URDGZD\FURVVLQJV
3HUVRQDOVDIHW\ 
 -HQVHQ6 9HKSHGDQGELFYROXPH 
%XIIHU]RQHODQG
XVHVWUHHV 7DNHQLQWRDFFRXQW
 0XUDOHHWKDUDQ7HW
DO
3HGYROXPH  7UHHVSDUNHGFDUV
HWF 7DNHQLQWRDFFRXQW

7DQ'HWDO
3HGYHKDQGELF
YROXPH 5RDGZD\FURVVLQJV
'LVWDQFHEHWZHHQ
VLGHZDON±RXWVLGH
WUDIILFODQH

7DNHQLQWRDFFRXQW
 'L[RQ/ 9HKYROXPH 7DNHQLQWRDFFRXQW )DFLOLWLHVHDVLQJSHGHVWULDQPRYHPHQW 
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,WLVREYLRXVWKDWYHKLFOHYROXPHLVLQFOXGHGLQWKHPDMRULW\RIPHWKRGRORJLHVVKRZLQJWKDWLWDIIHFWV
SHGHVWULDQV¶ SHUFHSWLRQ RI VDIHW\ DQG FRPIRUW$GGLWLRQDOO\ SHGHVWULDQ YROXPH LV FRQVLGHUHG DV D YHU\
LPSRUWDQWIDFWRUZKLOHWKHSDUDPHWHURIWUDIILFLQFLGHQWVLVQRWIRXQGVRIUHTXHQWO\VLQFHLQWHUVHFWLRQVDUH
QRWH[DPLQHG0RUHRYHUHDFKPHWKRGRORJ\DSSURDFKHVGLIIHUHQWO\ WKHEDVLF LVVXHVRISHGHVWULDQVDIHW\
DQG FRPIRUW ZLWK WKHPDMRULW\ FRQVLGHULQJ WKH H[LVWHQFH RI EXIIHU ]RQHV YHU\ LPSRUWDQW2WKHU IDFWRUV
WDNHQ LQWR DFFRXQW IRU VDIHW\FRPIRUW DUH RQ VWUHHW SDUNLQJ DQG H[LVWHQFH RI WUHHV )LQDOO\ DQRWKHU
LPSRUWDQWIDFWRULVXVHU¶VDVSHFWLQWKHGHVLJQVWDJHZKLFKLVLQFOXGHGLQWKHPDMRULW\RIPHWKRGRORJLHV
7KHIRUPXODWLRQRIWKHPRGHO
&RPELQDWLRQRIWKHPRVWDSSURSULDWHPHWKRGRORJLHVDVDQLQSXW
,Q *UHHFH XS WR QRZ WKH HVWLPDWLRQ RI SHGHVWULDQ OHYHO RI VHUYLFH LV XVXDOO\ EDVHG RQ WKH +&0
DSSURDFKDTXDQWLWDWLYHPHWKRGRORJ\XVLQJDVEDVLFSDUDPHWHUWKHSHGHVWULDQGHQVLW\,WKDVEHHQVKRZQ
KRZHYHU WKURXJK SUHYLHZV UHVHDUFK 3LWVLDYD ± /DWLQRSRXORX 0 HW DO  WKDW WKH LQFOXVLRQ RI
TXDOLWDWLYHSDUDPHWHUVDVZHOOLQWKHHVWLPDWLRQRISHGHVWULDQOHYHORIVHUYLFHUHVXOWVWRDEHWWHUUHIOHFWLRQ
RIWKHUHDOFRQGLWLRQVDFFRUGLQJWRXVHUV¶SHUFHSWLRQ7KXVWKURXJKWKHDERYHPHWKRGRORJ\UHYLHZLWZDV
DWWHPSWHGWRSLFNXSDOOWKHDSSURSULDWHHOHPHQWVDQGIDFWRUVPRUHRIWKHPTXDOLWDWLYHRQHV±WKDWFRXOG
EH FRQWULEXWHG SURSHUO\ HODERUDWHG LQ WKH GHYHORSPHQW SURFHVV RI D PRGHO IRU WKH HVWLPDWLRQ RI
SHGHVWULDQOHYHORIVHUYLFHDSSOLFDEOHDORQJ*UHHNXUEDQVLGHZDONVVXPPDUL]HGLQ7DEOH,QWKLVWDEOH
DGGLWLRQDO GDWD LV DOVR JLYHQ UHIOHFWLQJ WKH FKDUDFWHULVWLFV RI SHGHVWULDQ PRYHPHQWV LQ D *UHHN XUEDQ
HQYLURQPHQWLQWHJUDWHGZLWKWKHGHVLJQJXLGHOLQHVRILQIUDVWUXFWXUHIRUSHGHVWULDQVDQGWKHVSHFLILFDWLRQV
IRUSHRSOHZLWKVSHFLDOQHHGV

7DEOH8VHIXOUHPDUNVIRUWKHFUHDWLRQRIDQHZPRGHOIRUWKHHVWLPDWLRQRISHGHVWULDQOHYHORIVHUYLFHLQ*UHHNFLWLHV
DD %DVLFHOHPHQWVRIWKHFRQVLGHUHG
PHWKRGRORJ\
0HWKRGRORJ\ &RPPHQWVIRUWKHQHZPRGHO
 'HVLJQIRUSHRSOHZLWKVSHFLDOQHHGV 2ZQ +LJKVFRUHZKHQWKHVLGHZDONLVFRQVLVWHQWZLWK
*UHHN+DQGERRN³'HVLJQLQJIRUDOO´
 6HJUHJDWLQJDVLGHZDONLQWRVHJPHQWV 'RZOLQJ5HW
DO
)URPLQWHUVHFWLRQWRLQWHUVHFWLRQ
 &RQYHUWLQJVHJPHQW/26LQWRVWUHHW/26 'RZOLQJ5HW
DO
6HJPHQWOHQJWKZHLJKWHG
 (VWLPDWLRQRIRQHOHYHORIVHUYLFHZLWK+&0
EDVHGRQGHQVLW\DQGRQHZLWKRXWGHQVLW\
'RZOLQJ5HW
DO
&KRRVHWKHZRUVWRIWKHWZRRIWKHP
 7ZRFDWHJRULHVRIIDFWRUVDVLGHZDON¶V
FDSDFLW\EHQYLURQPHQWDOTXDOLW\FRPIRUW
VDIHW\
/DQGLV%HW
DO
7UDIILFFDSDFLW\SHGHVWULDQYROXPHV
TXDOLW\FRPIRUWTXHVWLRQQDLUHV
 &RQYHUWLQJVHJPHQW/26LQWRLQIUDVWUXFWXUH
/26
)'27 ([WHQVLRQRISHGHVWULDQPRGHO
 (VWLPDWLRQRIGHQVLW\SHGHVWULDQYROXPHV
EDVHGRQ+&0
75% 8SGDWHWR+&0
 5DWLQJRIFULWHULD -DVNLHZLF]) 5DWLQJIURPWRVXPRIUDWLQJVDYHUDJHDQG
HTXLYDOHQWWR/26±FDQEHLPSOHPHQWHGWRFULWHULD
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6WHSVRIWKHIRUPXODWLRQRIWKHPRGHO
$IWHUWKHGHWHUPLQDWLRQRIWKHDSSURSULDWHHOHPHQWVWKDWFRXOGEHXVHGDVLQSXWWKHIRUPXODWLRQRIWKH
PRGHOLVPDGHDFFRUGLQJWRWKHIROORZLQJVXFFHVVLYHVWHSV

, 7KH LGHQWLILFDWLRQ RI WKH SDUDPHWHUV WKDW ZLOO EH WDNHQ LQWR FRQVLGHUDWLRQ FODVVLILHG LQWR WKUHH EDVLF
FDWHJRULHV D7UDIILF SDUDPHWHUV E*HRPHWU\  HQYLURQPHQWDO  VLGHZDON SDUDPHWHUV LQZKLFK WKH
*UHHN +DQGERRN ³'HVLJQLQJ IRU DOO´ E\ 0LQLVWU\ RI 7UDQVSRUW ZDV LQWHJUDWHG DQG F 3HGHVWULDQ
PRYHPHQWSDUDPHWHUV

,,7KHHVWLPDWLRQRI WKHFRQWULEXWLRQRIHDFKRI WKHDERYH WKUHH FDWHJRULHV WR WKHHYDOXDWLRQRI WKH
OHYHO RI VHUYLFH EDVHG RQ ERWK WKH H[SHULHQFH RI DYDLODEOH PHWKRGRORJLHV DQG RQ WKH UHVXOWV RI D
SUHOLPLQDU\TXHVWLRQQDLUHVXUYH\7KLVFRQWULEXWLRQH[SUHVVHGLQSHUFHQWDJHV7DEOHLVDV IROORZV
IRUJHRPHWU\SDUDPHWHUVDQGIRUHDFKRQHRIWKHRWKHUWZRFDWHJRULHVRISDUDPHWHUV

,,, 7KH LGHQWLILFDWLRQ RI VL[  VXE SDUDPHWHUV LQ HDFK FDWHJRU\ 7DEOH  &RQVHTXHQWO\ WKH ZKROH
PHWKRGRORJ\LVEDVHGRQDWRWDOQXPEHURIHLJKWHHQSDUDPHWHUV7KHQWKHVHVXESDUDPHWHUVZHUH
FODVVLILHGDFFRUGLQJWRWKHLULPSRUWDQFHE\JLYLQJDZHLJKWIURPWRWDNLQJLQWRFRQVLGHUDWLRQWKDW
SHGHVWULDQOHYHORIVHUYLFHDFFRUGLQJWRWKHPDMRULW\RIPHWKRGRORJLHVKDVVFDOHV

,9 )XUWKHUPRUH UHJDUGLQJ WKH LPSDFW RI HDFK VXE SDUDPHWHU RQ WKH HYDOXDWLRQ RI OHYHO RI VHUYLFH
DFFRUGLQJWRLWVREVHUYHGFKDUDFWHULVWLFVWKUHHJUDGHVZHUHLGHQWLILHGDQGLHPD[LPXPVFRUH
ZDV JLYHQ ZKHQ WKH FRQVLGHUHG SDUDPHWHU DIIHFWHG SHGHVWULDQ OHYHO RI VHUYLFH LQ D SRVLWLYH ZD\ 
ZKHQLWVLPSDFWZDVPRGHUDWHDQGZKHQWKHLPSDFWZDVQHJDWLYH+HUHLWVKRXOGEHSRLQWHGRXWWKDW
WKH OLPLWV VHW IRU WKH PDUNLQJ RI HDFK IDFWRU HJ VLGHZDON ZLGWK ZHUH EDVHG RQ WKH *UHHN
VSHFLILFDWLRQV DV WKH\ DUH GHVFULEHG LQ*HQHUDO %XLOGLQJ 5HJXODWLRQ*UHDW HIIRUW ZDV DOVRPDGH WR
LQFRUSRUDWH UHJXODWLRQV IRU SHRSOH ZLWK VSHFLDO QHHGV DFFRUGLQJ WR WKH 0LQLVWU\¶V RI 7UDQVSRUW
+DQGERRN³'HVLJQLQJIRUDOO´VRPHWKLQJPLVVLQJLQWKHPRVWRIPHWKRGRORJLHV

97KH HVWLPDWLRQ RI WKH ILQDO ZHLJKW RI HDFK SDUDPHWHU ULJKW FROXPQ RI 7DEOH  E\PXOWLSO\LQJ WKH
YDOXHVJLYHQLQWKHVWHSV,,DQG,,,

9, 7KHIRUPXODWLRQRI7DEOHZKLFKGHILQHVWKHSHGHVWULDQOHYHORIVHUYLFHDIWHUWKHDSSOLFDWLRQRIWKH
PRGHODQG WDNLQJ LQWRDFFRXQW WKHPD[LPXPDQGPLQLPXPRYHUDOO VFRUHD VLGHZDONFRXOG WDNH ,Q
VSHFLILFDVWKHPD[LPXPDQGPLQLPXPRYHUDOOVFRUHRIDVLGHZDONFRXOGEHDQGUHVSHFWLYHO\WKH
QRWGHSHQGLQJRQSHGHVWULDQYROXPHV
 :HLJKWLQJWKHFULWHULD5DWLQJWKHSDUDPHWHUV
GHVLJQDUHDXVHUVPXOWLSO\ZLWKZHLJKWV
VXPDQGHTXLYDOHQWWR/26
*DOOLQ1 7KHZHLJKWVDUHREYLRXVO\DUELWUDU\7KH\FRXOG
RULJLQDWHIURPTXHVWLRQQDLUHVDQGEHIXOO\DGMXVWHG
WR*UHHNFRQGLWLRQV
 'HWHUPLQDWLRQRIFULWLFDOIDFWRUVIRUWKH
HVWLPDWLRQRISHGHVWULDQ/26ZLWK
TXHVWLRQQDLUHVXUYH\
7DQ'HWDO 'HILQLWLRQRISHGHVWULDQFKDUDFWHULVWLFVDJH
JHQGHUSXUSRVHRIPRYHPHQWIUHTXHQF\RIXVLQJ
WKHVLGHZDON'HWHUPLQDWLRQRIFULWLFDOIDFWRUVDQG
HYDOXDWLRQRIWKHPUHDOWLPH
 &RQYHUWLQJVHJPHQW/26LQWRFRUULGRU/26 'L[RQ/ :HLJKWLQJZLWKOHQJWK
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YDOXHV IRU WKH LPPHGLDWH OHYHOVRI VHUYLFHGHULYHGE\ WKHGLYLVLRQ LQWRHTXDO LQWHUYDOV ZLWKDYHUDJH
VFRUHDVWKHOLPLWIRUSHGHVWULDQOHYHORIVHUYLFH&DQG'

9,,7KHHVWLPDWLRQRIWKHILQDOVFRUHE\VXPPLQJXSWKHVFRUHVRIHDFKIDFWRUPXOWLSOLHGZLWKWKHYDOXHV
JLYHQLQVWHS9ZKLFKWKHQFRUUHVSRQGVWRDFHUWDLQOHYHORIVHUYLFHLQUHODWLRQWR7DEOH

7DEOH&DWHJRUL]DWLRQRIWKHFRQVLGHUHGSDUDPHWHUVDQGWKHLUFRQWULEXWLRQLQWKHHVWLPDWLRQRISHGHVWULDQOHYHORIVHUYLFH
DD 3DUDPHWHU&DWHJRULHV 3DUDPHWHUV
6FRUH
:HLJKW )LQDO:HLJKW  

7U
DII
LF
IDF
WRU
V


'LVWDQFHIURPWUDIILF &RQILQHGWRWKHVKRXOGHU
ZLGWKRIDQ
DXWRPRELOH
!ZLGWKRIDQ
DXWRPRELOH  
 2XWVLGHWUDIILFODQHVSHHG
6SHHG!
NPK
NPK
VSHHG!
NPK
VSHHGNPK  
 6HSDUDWLRQIURPWUDIILF QRQH
OLQHDUZLWK
FURVVLQJ
RSSRUWXQLWLHV
HJWUHHV
EDOXVWHUV
OLQHDUZLWKRXW
FURVVLQJ
RSSRUWXQLWLHVHJ
EDUV
 
 7UDIILFQRLVH ORXG WROHUDEOH LPSHUFHSWLEOH  
 7UDIILFYROXPH FRQJHVWLRQ FRQWLQXRXVIORZ HDV\FKDQJHRIODQH  
 /DWHUDOVWUHHWVGLVFRQWLQXLWLHV
IUHTXHQW
GLVWDQFH
P
PRGHUDWH
P!GLVWDQFH
P
UDUHGLVWDQFH
P  

*H
RP
HWU
\
HQ
YLU
RQ
PH
QWD
O
VLG
HZ
DON
ID
FWR
UV


7RWDOVLGHZDONZLGWK PL[HGZLGWKP
P!
PL[HGZLGWK
P
PL[HGZLGWK
P  

)UHHKHLJKWZLWKRXW
REVWDFOHVHJWHQWV
VLJQV
IUHHKHLJKW
P
P!IUHH
KHLJKW!P IUHHKHLJKWP  
 *XLGHIRUWKHEOLQG
GRHVQRWH[LVW
H[LVWVZLWK
LPSRUWDQW
YDULDWLRQV
IURP
VSHFLILFDWLRQV
H[LVWVZLWK
VOLJKW
YDULDWLRQV
IURP
VSHFLILFDWLRQV
H[LVWVDFFRUGLQJWR
VSHFLILFDWLRQV  
 3DYHPHQWFRQGLWLRQRIVLGHZDON EDGFRQGLWLRQ
PHGLXP
FRQGLWLRQZLWK
VOLJKWPLVILWV
JRRGFRQGLWLRQ  
 5DPSV
GRQRWH[LVW
H[LVWZLWK
LPSRUWDQW
YDULDWLRQV
IURP
VSHFLILFDWLRQV
H[LVWZLWK
VOLJKW
YDULDWLRQV
IURP
VSHFLILFDWLRQV
H[LVWDFFRUGLQJWR
VSHFLILFDWLRQV  
 7UHHVDQGSODQWV GRQRWH[LVW H[LVWHQFHWKDWGHFUHDVHVIUHH
H[LVWHQFHWKDWGRHV
QRWFDXVHSUREOHP  
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7DEOH&RUUHVSRQGHQFHRIWKHHVWLPDWHGRYHUDOOVFRUHVE\WKHPRGHOWRSHGHVWULDQOHYHORIVHUYLFH


$SSOLFDWLRQRIWKHPRGHODORQJZLWKRWKHUILYHPHWKRGRORJLHVLQWKHFLW\RI7KHVVDORQLNL
*HQHUDOGHVFULSWLRQRIWKHVWXG\DUHD
,QRUGHUWRH[DPLQHWKHDSSOLFDWLRQRIWKHSURSRVHGPRGHOLQD*UHHNFLW\HQYLURQPHQWLWZDVDSSOLHG
LQ SDUDOOHO ZLWK RWKHU ILYH  DSSURSULDWH PHWKRGRORJLHV DORQJ D VHJPHQW RI WKH VLGHZDON RI 1LNLV
$YHQXHDQDUWHULDORQHZD\ VWUHHW LQ WKHFLW\RI7KHVVDORQLNL7KHH[DPLQHGVLGHZDON LVXVHGRQO\E\
SHGHVWULDQVDQGWKHPDLQODQGXVHVDORQJWKLVDUHFRPPHUFLDOKRXVLQJDQGHQWHUWDLQPHQW7KHVXLWDELOLW\
RI WKH ILYHFKRVHQPHWKRGRORJLHV -DVNLHZLF])*DOOLQ1+&00XUDOHHWKDUDQ7HWDODQG
7DQ'HWDOGHULYHV IURPWKHFDVHVWXG\¶VVFDOHDQG WKHHDVLQHVV LQ WKHHVWLPDWLRQRI WKHLUSDUDPHWHUV
7KH FROOHFWLRQ RI GDWD FRQFHUQLQJ DOO WKH SDUDPHWHUV GHVFULEHG LQ 7DEOH  GHPDQGHG D FRQVLGHUDEOH
QXPEHURIRQ VLWH VXUYH\V7KHSHGHVWULDQYROXPHPHDVXUHPHQWVZHUHPDGHGXULQJRQHZHHNGD\DQG
RQH6DWXUGD\LQRUGHUWRFRYHUSHDNDQGQRQSHDNFRQGLWLRQV3LWVLDYD±/DWLQRSRXORX0HWDO
5HVXOWVRIWKHDSSOLFDWLRQRIWKHPRGHODQGWKHRWKHUILYHPHWKRGRORJLHV
$FFRUGLQJ WR WKHPRGHO WKH VLGHZDON VHJPHQWZDV DVVHVVHG EDVHG RQ WKH HLJKWHHQ  SDUDPHWHUV
VKRZQLQ7DEOH,WVWUDIILFFKDUDFWHULVWLFVVKRXOGEHVXPPDUL]HGDVIROORZVLOOHJDORQVWUHHWSDUNLQJZDV
XVXDORXWVLGHODQHVSHHGZDVLQWKHUDQJHNPKWKHUHZDVQRVHSDUDWLRQIURPWUDIILFWUDIILFQRLVH
ZDVWROHUDEOHWUDIILFIORZZDVFRQWLQXRXVDQGODWHUDOVWUHHWVZHUHPRGHUDWH,WVJHRPHWU\HQYLURQPHQWDO
RQHVWRWDOVLGHZDONZDVZLGHUWKDQPIUHHKHLJKWZDVLQWKHUDQJHPWKHUHZDVQRJXLGH
LQVLGHVLGHZDON ZLGWKEHORZ
P
DYDLODEOHPLQIUHH
ZLGWK

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GH
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
3HGHVWULDQYROXPH KHDY\ PRGHUDWH HDV\PRYHPHQWV  

6HQVHRIVDIHW\HJ
DGHTXDWHOLJKWLQJ
RWKHUSHGHVWULDQV
LQDGHTXDWH
GHVHUWHG
VLGHZDON
OLJKWLQJEXW
ZLWKIUHTXHQW
GDUNVSRWV
DGHTXDWHOLJKWLQJ
QRLV\VLGHZDON  
 0DQHXYHUVLQRUGHUWRDYRLGREVWDFOHV IUHTXHQW PRGHUDWH UDUH  

0DQHXYHUVLQRUGHUWR
DYRLGYHUWLFDO
PRYHPHQWVWRZDUGV
HQWUDQFHV
IUHTXHQW PRGHUDWH UDUH  

)RUPDWLRQRIDTXHXH
LQEXVVWRSV
LQWHUVHFWLRQV
IUHTXHQW PRGHUDWH UDUH  
 5HLQIRUFHPXOWLPRGDOWUDQVSRUW
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 
/HYHORI6HUYLFH $ % & ' ( )
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IRU WKH EOLQG WKH SDYHPHQW FRQGLWLRQ ZDV PHGLXP UDPSV H[LVWHG ZLWK VOLJKW YDULDWLRQV IURP
VSHFLILFDWLRQV DQG H[LVWHQFH RI WUHHV GLG QRW GHFUHDVH IUHH VLGHZDONZLGWK EHORZP5HJDUGLQJ WKH
SHGHVWULDQPRYHPHQWVWKH\ZHUHPRGHUDWHSHGHVWULDQV¶VHQVHRIVDIHW\ZDVJRRGEXWWKHLUPDQHXYHUVLQ
RUGHU WR DYRLG REVWDFOHV DQG YHUWLFDO PRYHPHQWV OHG WR IUHTXHQW IRUPDWLRQ RI TXHXHV 0RUHRYHU
LQIUDVWUXFWXUHUHLQIRUFLQJPXOWLPRGDOWUDQVSRUWVLPSO\GLGQRWH[LVW(YHU\SDUDPHWHUZDVWKHQJUDGHGDQG
WKHWRWDOVFRUHRIWKHH[DPLQHGVLGHZDONZDVHVWLPDWHGZKLFKDFFRUGLQJWR7DEOHFRUUHVSRQGVWR'
SHGHVWULDQOHYHORIVHUYLFH7DEOH

7DEOH5HVXOWVRIWKHDSSOLFDWLRQRIWKHQHZPRGHODQGWKHILYHPHWKRGRORJLHV

&RPSDULQJ WKH UHVXOWVRI WKH DSSOLFDWLRQRIDOOPHWKRGRORJLHV LW LVREYLRXV WKDWSHGHVWULDQ OHYHOVRI
VHUYLFH DUH GLIIHUHQWLDWHG ZLWK WKH SURSRVHG PRGHO JLYLQJ WKH ORZHVW OHYHO VLQFH LW WDNHV LQWR
FRQVLGHUDWLRQDQXPEHURITXDOLWDWLYHSDUDPHWHUV7KHRWKHUPHWKRGRORJLHVUHVXOWHGLQDKLJKHUOHYHORI
VHUYLFH LH IURP& IRU WKH -DVNLHZLF]DQG*DOOLQPHWKRGRORJLHVZKLFK WKH\DOVRFRQVLGHUDQXPEHURI
TXDOLW\FKDUDFWHULVWLFVWR$IRU+&0PHWKRGZKLFKLVEDVHGRQO\RQSHGHVWULDQGHQVLW\+RZHYHUWKHKLJK
SHGHVWULDQOHYHORIVHUYLFHHVWLPDWHGE\+&0PHWKRGRORJ\GRHVQRWUHSUHVHQWWKHDFWXDOFRQGLWLRQVLQWKH
SUHVHQWFDVHVWXG\DVWKHORZSHGHVWULDQGHQVLW\LVPDLQO\GXHWRWKHVLGHZDON¶VPRGHUDWHFRQGLWLRQ

)URPWKHDERYHLWEHFRPHVREYLRXVWKDWTXDOLW\FKDUDFWHULVWLFVDUHGHWHUPLQDWLYHIRUWKHHVWLPDWLRQRI
OHYHORIVHUYLFHGHVSLWHWKHYDULDWLRQVLQSHGHVWULDQDQGWUDIILFYROXPHV,WLVDOVRZRUWKPHQWLRQLQJWKDW
WKHSURSRVHGPRGHOLVQRWRQO\EDVHGRQTXDOLWDWLYHEXWDOVRRQDQXPEHURITXDQWLWDWLYHSDUDPHWHUVRIWKH
VLGHZDONDVZHOOHJZLGWKKHLJKWSUHVHQFHRIUDPSVDIDFWWKDWHOLPLQDWHVWKHVXEMHFWLYHRSLQLRQRIWKH
UHVHDUFKHUV
'HVLJQRIDQH[WHQVLYHTXHVWLRQQDLUHVXUYH\DQGDSUHOLPLQDU\LPSOHPHQWDWLRQ
$V LWZDVPHQWLRQHGSUHYLRXVO\ IRU WKH LQWHJUDWLRQRI WKH XVHUV¶ SHUFHSWLRQ UHJDUGLQJ WKHTXDOLW\RI
VHUYLFHDIXUWKHUVWHSZDVQHFHVVDU\DIWHUWKHGHYHORSPHQWDQGDSSOLFDWLRQRIWKHPRGHOLHWKHGHVLJQRI
DQ H[WHQVLYHTXHVWLRQQDLUH VXUYH\ DLPLQJ DW WKH UHFRUGLQJ RI WKH*UHHNSHGHVWULDQV¶ DFWXDO GHPDQG IRU
SHGHVWULDQIDFLOLWLHV7RZDUGVWKLVGLUHFWLRQDOLWHUDWXUHUHYLHZZDVFRQGXFWHGLQPRUHWKDWUHIHUHQFHV
UHJDUGLQJ WKH EDVLF TXHVWLRQV WKDW VKRXOG EH LQWHJUDWHG LQ VXFK D VXUYH\ DQG WKH ZD\ LW VKRXOG EH
LPSOHPHQWHG%DVHGRQOLWHUDWXUHUHYLHZDQGRQSHUVRQDOTXRWHV WKHEDVLFLVVXHVZHUHLQWHJUDWHGLQWKH
ILQDOTXHVWLRQQDLUH

7DNLQJLQWRFRQVLGHUDWLRQWKHDERYHWKHVWUXFWXUHRIWKHSURSRVHGTXHVWLRQQDLUHFRQVLVWVRIIRXURUILYH
VHFWLRQV GHSHQGLQJ RQ WKH W\SH RI LQWHUYLHZHHV LH WKH ILUVW IRXU VHFWLRQV UHIHU WR DOO LQWHUYLHZHHV
UHVLGHQWV WUDQVSRUWH[SHUWVDQGDFWXDOSHGHVWULDQVZKLOH WKHILIWK VHFWLRQUHIHUVRQO\ WRSHGHVWULDQVRQ
VLWH 0RUH VSHFLILF WKH ILUVW VHFWLRQ UHIHUV WR EDVLF LQIRUPDWLRQ VXFK DV GDWH WLPH DQG SODFH RI WKH
LQWHUYLHZGHPRJUDSKLFGDWDJHQGHUZRUNDJHDQGGDWDFRQFHUQLQJFDUXVHGULYHUOLFHQVHSULYDWHFDU
RZQHUVKLS7KHVHFRQGVHFWLRQFRQVLVWVRITXHVWLRQVUHIHUULQJWRSXEOLFWUDQVSRUWDQGELF\FOHXVHZKLOH
WKHTXHVWLRQVRIWKHWKLUGVHFWLRQLQWURGXFHLQWHUYLHZHHVLQWKHSKLORVRSK\RIWKHTXHVWLRQQDLUHDQGUHIHU
RQO\ WR SHGHVWULDQ PRYHPHQWV HJ GHVFULEH WKH VFRSH RI \RXU ZDON WULSV 7KH IRXUWK VHFWLRQ RI WKH
0HWKRGRORJLHV 1HZPRGHO -DVNLHZLF]) *DOOLQ1 +&0 0XUDOHHWKDUDQ7HWDO
7DQ'HW
DO
3HGHVWULDQ/26 ' & & 3HDN%
1RQSHDN
$ $% $
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TXHVWLRQQDLUHLV WKHPRVWLPSRUWDQWRQHFRQFHUQLQJWKHIRUPXODWLRQRIWKHPRGHOEHFDXVHLWGHWHUPLQHV
WKH FRQWULEXWLRQ RI WKH YDULRXV SDUDPHWHUV WR WKH HYDOXDWLRQ RI WKH TXDOLW\ RI VHUYLFH DQG WKHLU JUDGLQJ
DFFRUGLQJWRWKHLULPSRUWDQFH)LQDOO\WKHTXHVWLRQVRIWKHILIWKVHFWLRQFRQFHUQRQO\WKHSHGHVWULDQVRQ
VLWHDQGWKHLURSLQLRQDERXWWKHTXDOLW\RIVHUYLFHSURYLGHGE\WKHVSHFLILFVLGHZDON

7KH UHVXOWVRIDSUHOLPLQDU\ LPSOHPHQWDWLRQRI WKHTXHVWLRQQDLUH VXUYH\DORQJ WKH VLGHZDONRI1LNLV
$YHQXH UHYHDOHG WKDW WKH SHUFHLYHG TXDOLW\ RI VHUYLFH RI SHGHVWULDQ PRYHPHQWV ZDV PXFK PRUH LQ
DFFRUGDQFHZLWKWKHUHVXOWVRIWKHDSSOLFDWLRQRIWKHSURSRVHGPRGHOWKDQWKHRWKHUPHWKRGRORJLHV
&RQFOXVLRQV
7KLV SDSHU DLPHG WR SUHVHQW DOO WKH UHVHDUFK VWDJHV IRU WKH IRUPXODWLRQ RI D QHZ PRGHO IRU WKH
SHGHVWULDQ OHYHORIVHUYLFHHVWLPDWLRQDSSOLFDEOH LQ WKH*UHHNXUEDQHQYLURQPHQW LH WKHDVVHVVPHQWRI
DYDLODEOH PHWKRGRORJLHV WKH SRLQWLQJ RXW RI WKHLU ZHDNQHVVHV WKH LGHQWLILFDWLRQ RI WKH DSSURSULDWH
SDUDPHWHUV UHIOHFWLQJ WKH *UHHN FRQGLWLRQV WKH PRGHO DSSOLFDWLRQ DQG ILQDOO\ LWV YHULILFDWLRQ DQG
FDOLEUDWLRQ WKRXJK D TXHVWLRQQDLUH VXUYH\ ZKHUH WKH SHGHVWULDQV¶ SHUFHLYHG TXDOLW\ RI VHUYLFH ZDV
LQWHJUDWHG7KHSUHVHQWUHVHDUFKUHYHDOHGWKDWWKHHVWLPDWHGSHGHVWULDQOHYHORIVHUYLFHYDULHVVLJQLILFDQWO\
GHSHQGLQJRQWKHVHOHFWHGPHWKRGDQGRQO\WKHLQFOXVLRQRIERWKTXDOLWDWLYHDQGTXDQWLWDWLYHSDUDPHWHUV
FRXOGVHFXUHWKHUHIOHFWLRQRIWKHDFWXDOFRQGLWLRQVLQWKHSHGHVWULDQPRYHPHQWVDWDVDWLVIDFWRU\GHJUHH
,QGHHG WKH XVH RQO\ RI TXDQWLWDWLYH SDUDPHWHUV RYHUHVWLPDWHV RU XQGHUHVWLPDWHV WKH SURYLGHG OHYHO RI
VHUYLFHDFFRUGLQJO\WRWKHYROXPHRISHGHVWULDQYHKLFOHPRYHPHQWVZKLOHWKHXVHRQO\RITXDOLWDWLYHRQHV
LQFUHDVHVWKHULVNRIELDVHGUHVXOWVGXHWRWKHVXEMHFWLYHRSLQLRQVRIWKHUHVHDUFKHUV7KXVWKHDSSOLFDWLRQ
RI WKH SURSRVHG PRGHO ZKHUH WKH VSHFLILF JXLGHOLQHV SURYLGHG E\ WKH *UHHN OHJLVODWLRQ ZHUH DOVR
LQFRUSRUDWHGVKRZHGWKDWLWZDVPXFKPRUHLQDFFRUGDQFHZLWKWKHDFWXDOSUHYDLOLQJFRQGLWLRQVDORQJWKH
VWXG\VLGHZDONDVWKH\ZHUHSHUFHLYHGE\WKHSHGHVWULDQVXVLQJLWLQFRPSDULVRQZLWKWKHRWKHUDSSOLHG
PHWKRGRORJLHV,WLVZRUWKZKLOHWRPHQWLRQKHUHWKDWLQWKHPHDQWLPHWKHUHVHDUFKLVVWLOOJRLQJRQE\WKH
H[WHQVLRQ RI WKH TXHVWLRQQDLUH VXUYH\ WR UHVLGHQWV DQG WUDQVSRUW H[SHUWV IRU WKH ILQDOL]DWLRQ RIPRGHO¶V
FDOLEUDWLRQ
5HIHUHQFHV
'L[RQ/³%LF\FOHDQGSHGHVWULDQ/HYHORI6HUYLFHSHUIRUPDQFHPHDVXUHVDQGVWDQGDUGVIRUFRQJHVWLRQPDQDJHPHQW
V\VWHPV´7UDQVSRUWDWLRQ5HVHDUFK%RDUGWK$QQXDO0HHWLQJ:DVKLQJWRQ'&

'RZOLQJ5HWDO³1&+53:HERQO\'RFXPHQW0XOWLPRGDO/HYHORI6HUYLFH$QDO\VLVIRU8UEDQ6WUHHWV8VHUV
*XLGH´$SSHQGL['WR)LQDO5HSRUWRI1&+533URMHFW³0XOWLPRGDO/HYHORI6HUYLFHIRU8UEDQ6WUHHWV´75%

*DOOLQ1³4XDQWLI\LQJSHGHVWULDQIULHQGOLQHVV±JXLGHOLQHVIRUDVVHVVLQJSHGHVWULDQ/HYHORI6HUYLFH´$XVWUDOLD:DONLQJ
WKHVW&HQWXU\3HUWK:HVWHUQ$XVWUDOLD

-DVNLHZLF])³3HGHVWULDQ/HYHORI6HUYLFHEDVHGRQWULSTXDOLW\´7UDQVSRUWDWLRQ5HVHDUFK&LUFXODU7UDQVSRUWDWLRQ
5HVHDUFK%RDUG1DWLRQDO5HVHDUFK&RXQFLO:DVKLQJWRQ'&

-HQVHQ6³3HGHVWULDQDQGELF\FOLVW/HYHORI6HUYLFHRQURDGZD\VHJPHQWV´7UDQVSRUWDWLRQ5HVHDUFK5HFRUG
7UDQVSRUWDWLRQ5HVHDUFK%RDUG:DVKLQJWRQ'&SS±

/DQGLV%HWDO³0RGHOOLQJWKHURDGVLGHHQYLURQPHQWDSHGHVWULDQ/HYHORI6HUYLFH´7UDQVSRUWDWLRQ5HVHDUFK5HFRUG
7UDQVSRUWDWLRQ5HVHDUFK%RDUG:DVKLQJWRQ'&SS±

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0R]HU'³&DOFXODWLQJ0XOWL0RGH/HYHOVRI6HUYLFH´,QWHUQDWLRQDO%LF\FOH)XQG

0XUDOHHWKDUDQ7HWDO³0HWKRGWRGHWHUPLQHRYHUDOO/HYHORI6HUYLFHRISHGHVWULDQVRQVLGHZDONVDQGFURVVZDONVEDVHGRQ
WRWDOXWLOLW\YDOXH´3URFHHGLQJVRIWKHUG$QQXDO0HHWLQJRI7UDQVSRUWDWLRQ5HVHDUFK%RDUG:DVKLQJWRQ'&

3LWVLDYD±/DWLQRSRXORX0&KULVWRSRXORX36GRXNRSRXORV(O³0HWKRGRORJLHVIRUWKHHVWLPDWLRQRISHGHVWULDQOHYHORI
VHUYLFH,QWHUQDWLRQDOH[SHULHQFHDQGDGMXVWPHQWWR*UHHNFRQGLWLRQV´3URFHHGLQJVRIWKHWK,QWHUQDWLRQDO&RQJUHVVRQ
7UDQVSRUW5HVHDUFK9RORV*UHHFH

7DQ'HWDO³5HVHDUFKRQPHWKRGVRIDVVHVVLQJSHGHVWULDQOHYHORIVHUYLFHIRUVLGHZDON´-RXUQDORI7UDQVSRUWDWLRQ6\VWHPV
(QJLQHHULQJDQG,QIRUPDWLRQ7HFKQRORJ\SS±

+LJKZD\&DSDFLW\0DQXDO7UDQVSRUWDWLRQ5HVHDUFK%RDUG1DWLRQDO5HVHDUFK&RXQFLO:DVKLQJWRQ'&

4XDOLW\/HYHORI6HUYLFH+DQGERRN6WDWHRI)ORULGD'HSDUWPHQWRI7UDQVSRUWDWLRQ
